Analysis of Mitochondrial Membrane Protein Complexes by Electron Cryo-tomography.
The visualization of membrane protein complexes in their natural membrane environment is a major goal in an emerging area of research termed structural cell biology. Such approaches provide important information on the spatial distribution of protein complexes in their resident cellular membrane systems and on the structural organization of multi-subunit membrane protein assemblies. We have developed a method to specifically label active membrane protein complexes in their native membrane environment with electron-dense nanoparticles coupled to an activating ligand, in order to visualize them by electron cryo-tomography. As an example, we describe here the depiction of preprotein import sites of mitochondria, formed by the translocase of the outer membrane (TOM complex) and the presequence translocase of the inner membrane (TIM23 complex). Active import sites are selectively labeled via a biotinylated, quantum dot-coupled preprotein that is arrested in translocation across the outer and inner mitochondrial membranes. Additionally, a related method is described for direct labeling of mitochondrial outer membrane proteins that does not depend on binding of a ligand.